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(57)Abstract 

PROBLEM TO BE SOLVED: To obtain various performances required 
to a side mole, and a light weight, suitable for recycling, and to easily 
mold by an extrusion molding. 

SOLUTION: This side mole is constituted of a surface layer 1 1 which 
is formed of one type selected out of acrylonitrile-styrene resin, 
acrylonitrile- ethylene based rubber.styrene copolymer resin and 
acrylonitrile.acrylic based rubber.styrene copolymer resin, whose 
rubber component not having a double bond is 15wt% or less and a 
surface hardness is 100 or more of a Rock well hardness (R scale), 
and an inner layer 13 which is formed by at least one type from 
acrylonitrile.butadiene.styrene copolymer resin or acrylonitrile.ethylene 
based rubber.styrene copolymer resin or acrylonitrile.acrylic based 
rubber.styrene copolymer resin, whose bending elastic modulus is 
1 2000kg/cm2 or less. 
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* NOTICES * 

JPO and NCI PI are not responsible for any 
damages caused by the use of this translation. 

1This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2.**** shows the word which can not be translated. 
3.1n the drawings, any words are not translated. 



CLAIMS 



[Claim(s)] 

[Claim 1] It is formed from at least one sort of the surface layer by which it was formed from 
styrene-acrylonitrile resin and surface hardness was made 100 or more Rockwell hardness (R 
scale), and the acrylonitrile butadiene styrene copolymer, acrylonitrile ethylene system rubber 
styrene copolymerization resin or acrylonitrile acrylic rubber styrene copolymerization resin which 
contains a rubber component 40% of the weight or more, and a bending elastic modulus is 
12000kg/cm2. Side mall for automobiles which consists of a inner layer made into the following. 
[Claim 2] It is formed by either the acrylonitrile ethylene system rubber styrene copolymerization 
resin whose rubber component which does not have a double bond is 15 or less % of the weight, or 
acrylonitrile acrylic rubber styrene copolymerization resin. The surface layer by which surface 
hardness was made 100 or more Rockwell hardness (R scale), It is formed from at least one sort of 
the acrylonitrile butadiene styrene copolymer or acrylonitrile ethylene system rubber styrene 
copolymerization resin which contains a rubber component 40% of the weight or more, or 
acrylonitrile acrylic rubber styrene copolymerization resin. A bending elastic modulus is 
12000kg/cm2. Side mall for automobiles which consists of a inner layer made into the following. 
[Claim 3] The side mall for automobiles characterized by styrene system rubber being added by the 
resin of a inner layer in claims 1 or 2. 



[Translation done.] 
* NOTICES * 

JPO and NCI PI are not responsible for any 
damages caused by the use of this translation. 

LThis document has been translated by computer. So the translation may not reflect the original 
precisely. 

2.**** shows the word which can not be translated. 
3.1n the drawings, any words are not translated. 



DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Field of the Invention] This invention relates to the side mall for automobiles. 
[0002] 
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[Description of the Prior Art] The side mall made of resin is attached in the car-body side face of 
an automobile to serve both as protection and the ornament of a car body. As said side mall, the 
long article of PVC (vinyl chloride resin) or PP (polypropylene resin) formed of injection molding or 
extrusion molding is common. This side mall is asked for the anchoring workability to a car body, the 
dedifficulty of dropping from a car body, cold-resistance impact nature, weatherability, etc. In order 
to fill those demands, there are a monolayer mall (what consists of one resin layer), and a bilayer 
mall (that by which the inner layer was covered with the surface layer). 

[0003] By the way, the demand of recycle was increasing from fear of an exhaustion of a petroleum 
raw material, and the problem of trash to the resin product, and it was not an exception about a side 
mall in recent years, either. When carrying out only from the point of this recycle nature, the side 
mall made from PVC was unsuitable for recycle because of the acid rain problem by the hydrogen 
chloride generated by decomposition including chlorine, and was not desirable, if the amount of a 
plasticizer is furthermore increased in order that the side mall made from PVC may raise cold- 
resistance impact nature — the time of anchoring to a car body — bending — easy — anchoring — 
carrying out — ****** — ** Therefore, in order to lessen bending and to secure good anchoring 
workability, thickness of a mall must be made into size, configuration holdout must be raised, and 
there is a problem from which mall weight becomes size. 

[0004] If it is in the side mall made from PP to it, although there is neither a problem of said recycle 
nor a problem of weight, there is a problem on the following shaping. Unlike PVC, since PP is 
crystalline high resin, it produces the contraction accompanying crystallization in the cooling 
process of resin, if this amount of contraction is decided by the degree of crystallization and it is 
cooled gradually — degree-of-crystallinity size (contraction size) — if cooled quickly, it will become 
degree-of-crystallinity smallness (contraction smallness). In a side mall, it considers as a boiled- 
fish-paste-like cross section, and it is thick in the center section and usually considers as a thin 
configuration by the flank. Consequently, on a side mall, since the part from which a cooling rate 
differs between a central heavy-gage part and the thin-walled part of a flank, and the amount of 
contraction differs is produced, it becomes easy to produce curvature deformation according to the 
difference of the amount of contraction. 

[0005] Moreover, if it is in crystalline polymer like PP, since a rapid viscosity change is produced 
bordering on the melting point, when exceeding the melting point, unless it has the ** form, a 
drawdown (hang down) phenomenon is produced and it cannot fabricate in a fixed configuration. 
Therefore, a good product was not obtained if it was not based on injection molding which injects 
resin and carries out cooling solidification within a die into a die, since the amount of [ which was 
extruded from the dice ] point hung down by the self-weight and it did not become a good product, 
when it was going to fabricate the side mall made from PP by extrusion molding which extrudes 
resin continuously from a dice. However, since a long side mall was not able to be continuously 
fabricated depending on injection molding, there was a problem that workability was bad. 
[0006] 

[Problem(s) to be Solved by the Invention] Then, this invention was made in view of the 
aforementioned point, is equipped with many engine performance for which a side mall is asked, 
moreover, is lightweight, is suitable for recycle, and offers the side mall for automobiles which can 
be further fabricated easily by extrusion molding. 
[0007] 

[Means for Solving the Problem] For invention of claim 1, it is formed from at least one sort of the 
surface layer by which it was formed from styrene-acrylonitrile resin and surface hardness was 
made 100 or more Rockwell hardness (R scale), and the acrylonitrile butadiene styrene copolymer, 
acrylonitrile ethylene system rubber styrene copolymerization resin or acrylonitrile acrylic rubber 
styrene copolymerization resin which contains a rubber component 40% of the weight or more, and a 
bending elastic modulus is 12000kg/cm2. The side mall for automobiles which consists of a inner 
layer made into the following is started. 
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[0008] The rubber component for which invention of claim 2 does not have a double bond is 15 or 
less % of the weight. The surface layer by which it was formed by either acrylonitrile ethylene 
system rubber styrene copolymerization resin or acrylonitrile acrylic rubber styrene 
copolymerization resin, and surface hardness was made 100 or more Rockwell hardness (R scale), It 
is formed from at least one sort of the acrylonitrile butadiene styrene copolymer or acrylonitrile 
ethylene system rubber styrene copolymerization resin which contains a rubber component 40% of 
the weight or more, or acrylonitrile acrylic rubber styrene copolymerization resin. A bending elastic 
modulus is 12000kg/cm2. The side mall for automobiles which consists of a inner layer made into 
the following is started. 

[0009] Invention of claim 3 is characterized by styrene system rubber being added by the inner layer 
resin in claims 1 or 2. In addition, itself shows rubber-like elasticity at the room temperature of a 
butadiene, ethylene system rubber, acrylic rubber, etc., and claim 1 thru/or the "rubber component" 
in 3 point out the component in which acrylonitrile styrene and copolymerization are possible. 
[0010] If it is in invention indicated by above-mentioned claim 1 thru/or 3, the resin which all 
constitutes a surface layer does not contain the rubber component which has a double bond, for 
example, a butadiene. As a result of this invention person's examining wholeheartedly the rubber 
component which has this double bond, it became clear that it was what is easy to produce 
discoloration by degradation and a physical-properties fall. Therefore, if it is in the side mall 
indicated by claim 1 which has the surface layer which consists of resin which does not contain the 
rubber component which has a double bond thru/or 3, it becomes the thing excellent in 
weatherability. 

[001 1] Moreover, the degree of hardness of a side mall front face was raised, and it became clear 
about making it hard to attach a blemish that what is necessary was just to make low the rate of 
the rubber component contained in a surface layer. The rubber component which does not have the 
double bond included in a surface layer in invention indicated by claim 1 thru/or 3 from this point is 
made into zero (claim 1) or 15 % of the weight or less (claim 2), and it is ASTM about surface 
hardness by it. It was made hard to attach a blemish as 100 or more Rockwell hardness (R scale) of 
D785 conformity. In addition, ASTM When the Rockwell hardness (R scale) of D785 conformity is 
less than 100, a blemish becomes easy to be attached and it is unsuitable as a side mall of an 
automobile. 

[0012] In invention indicated by claim 1 thru/or 3, since a inner layer is covered with a surface layer 
and put to direct sunrays etc., it hardly needs to take weatherability into consideration. Therefore, it 
was presupposed that the rubber component contained in a inner layer is not restricted to what 
does not have a double bond. And in order for the elasticity of a side mall to increase and to obtain 
good cold-resistance impact nature so that the content of this rubber component is high, it enabled 
it to obtain good cold-resistance impact nature, using as 40 % of the weight or more content of the 
rubber component contained in the resin which constitutes a inner layer from a claim 1 thru/or 3. 
[0013] Furthermore, it may expand and contract by the temperature change, and the side mall 
attached in the car body with adhesive tape etc. may destroy adhesive tape, and may separate from 
a car body. So, at claim 1 thru/or 3, it is ASTM about a inner layer. It is the bending elastic modulus 
of D790 conformity 12000kg/cm2 This made destruction of said adhesive tape hard to produce, as 
the side mall itself can be transformed at the time of telescopic motion of the side mall which 
originates in a temperature change by considering as the following. It is ASTM about a inner layer. It 
is the bending elastic modulus of D790 conformity 12000kg/cm2 While dedrop coming to be easy 
from a car body as telescopic motion a side mall becomes hard too much and according to said 
temperature change is also if it is made size, it becomes easy to be divided with an impact. In 
addition, the bending elastic modulus of said inner layer is 3000kg/cm2 in order to prevent bending 
too much and being hard coming to attach, in case this side mall is attached in a car body. With the 
resin of the inner layer in invention of claim 1 and claim 2 although considering as the above is 
desirable, that bending elastic modulus is 4000kg/cm2. It is not necessary to become low and to 
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take the problem of said bending into consideration. 

[0014] Moreover, destruction of said adhesive tape can be made harder to produce by the styrene 
system rubber added by the resin of a inner layer having the operation which makes rigidity of a 
inner layer low in claim 3, and carrying out amount addition suitably. As this styrene system rubber, 
a polystyrene component constitutes a hard segment. And the copolymer with which elastomer 
components, such as polybutadiene, polyisoprene, hydrogenation polybutadiene, and hydrogenation 
polyisoprene, constitute a soft segment, For example, a styrene ethylene butylene styrene 
copolymer (SEBS), A styrene butadiene styrene block copolymer (SBS), a styrene isoprene styrene 
block copolymer (SIS), A styrene ethylene propylene copolymer (SEP), a styrene ethylene propylene 
styrene copolymer (SEPS), etc. can be used. As for the addition of this styrene system rubber, it is 
desirable to carry out to below 20 weight sections. The addition of the range, then the bending 
elastic modulus of a inner layer are 3000kg/cm2. There is no possibility of producing the problem of 
the bending at the time of anchoring to the car body which became the above and was described 
above. 

[0015] In addition, in order to make claim 1 and to raise weatherability to the resin of an epidermis 
layer more in 3, an additive is added suitably. An ultraviolet ray absorbent, an antioxidant, etc. are 
raised as the additive. Moreover, in order to reduce linear expansion, inorganic bulking agents, such 
as talc, are suitably added to the resin of a inner layer. 

[0016] Furthermore, as for the relation of said inner layer and surface layer, the design side side 
front face of a inner layer should just be covered by the surface layer at least. Therefore, as shown 
in drawing 1 , when the front face of a inner layer 13 is covered with a surface layer 1 1, when [ as 
shown in drawing 2 , ] the perimeter of a inner layer 23 was surrounded by the surface layer 21, or 
as shown in drawing 3 , the inner layer 33 might consist of first inner layer 33a and second inner 
layer 33b (or further multilayer), and the inner layer 33 may have been covered by the surface layer 
31. In addition, as shown in dra win g 3 , when a inner layer 33 consisted of two or more layers, the 
quality of the material and the bending elastic modulus of each class which constitutes a inner layer 
33 should be changed within the limits of predetermined so that a side mall might demonstrate a 
desired property. 

[0017] The thinner one of the thickness of said surface layers 11, 21, and 31 is good, and it is 
desirable to be especially referred to as 0.5mm or less 1.0mm or less. If thickness of a surface layer 
is made into size from 1.0mm, the rigidity of a side mall not only becomes high too much, but a 
surface layer will become easy to break by the impact. Moreover, also at the lowest, those surface 
layers 11, 21, and 31 need to set a surface layer as 100 microns or more, if the operation from 
which a inner layer is protected from ultraviolet rays etc. is also carried out from this point for a 
certain reason. On the other hand, since inner layers 13, 23, and 33 are what mainly demonstrates 
configuration holdout, impact absorptivity, etc. of a side mall, 1.0mm - 3.0mm of thickness is 
desirable [ inner layers ]. 
[0018] 

[Example] The example of this invention is explained below. As shown in the next table 1, extrusion 
molding of the side mall of the configuration which showed the surface layer and the inner layer in 
drawin g 2 as predetermined resin was carried out. The thickness of 30mm and a center consists 
[ width of face ] of 4mm, and the thickness of a surface layer 1 1 of this side mall is 0.8mm. 
[0019] 
[Table 1] 
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[0020] The example 1 in Table 1 corresponds to the example of claim 1, and an example 2 thru/or 4 
correspond to the example of claim 2. Moreover, the example 5 corresponded to the example of 
claim 3, and used that by which 10 weight sections addition of the styrene system rubber (SEBS 
and bending elastic modulus of 600kg/cm2) was carried out to the ABS100 weight section as inner 
layer resin. In addition, what carried out extrusion molding about the side mall which consists of a 
configuration which is not included in this invention as an example of a comparison is shown. 
[0021] In Table 1, when count of a rubber component weight fraction (%) showed ABS and ABS 
makes ABS rubber / AS 20/80 for the butadiene component in ABS rubber 50% of the weight since 
ABS rubber comes to blend AS, the whole rubber component (butadiene component) is set to 
0.5x0.2=0.1 (10%). 

[0022] The rubber component was similarly calculated about each example and the example of a 
comparison. The count is first shown about a surface layer. Since the resin which constitutes the 
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surface layer of an example 1 consists of an AS resin, a rubber component is 0. Moreover, the 
rubber component in the resin AES which constitutes the surface layer of an example 2, an example 
4, and an example 5 is set to 0.1 (10%). Similarly, the rubber component in AAS which constitutes 
the surface layer of an example 3 is set to 0.1 (10%). 

[0023] Moreover, the rubber component in the inner layer resin ABS in an example 1 thru/or an 
example 3 is set to 0.5 (50%). It is set to 0.5 (50%) about the rubber component in the inner layer 
resin AES of an example 4. Similarly, about the rubber component in inner layer resin ABS/SEBS of 
an example 5, since rubber component % in ABS adds 10% of SEBS to 50% of ABS first, it is set to 
0.9x0.5+0.1x1=0.55 (55%). However, all SEBS(s) that carried out adding after mixing were calculated 
as a rubber component. 

[0024] About the side mall of said example and the example of a comparison, weatherability, 
resistance to scuffing, cold-resistance impact nature, and peeling resistance (omission from the car 
body by telescopic motion) were measured. The result is as being shown in the lower part of said 
table 1. 

[0025] Each example of this invention was what is excellent in weatherability, resistance to scuffing, 
shock resistance, and peeling resistance so that clearly from said measurement result. Furthermore, 
about the side mall of said example, when the weight was measured, it was 350g, and compared with 
the weight of 455g of the conventional side mall made from PVC, it was lightweight. And it has 
checked that it could recycle without not generating the sour gas by decomposition even if it grinds 
the side mall of said example and carries out thermofusion again, but injuring an environment. 
[0026] 

[Effect of the Invention] as mentioned above, if it is in the side mall for automobiles of this 
invention, it excels in many engine performance called for, i.e., weatherability, resistance to scuffing, 
shock resistance, peeling resistance (omission prevention from a car body), and lightweight nature, 
and, moreover, recycle is also possible — etc. — it excels. Furthermore, the side mall for 
automobiles of this invention also has the advantage which can be easily manufactured by easy 
extrusion molding of shaping. 
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DESCRIPTION OF DRAWINGS 
[Brief Description of the Drawings] 

[Drawing 1] It is the sectional view of one example of the side mall of this invention. 

[Drawing 2] It is the sectional view of other examples. 

[Drawing 3] It is the sectional view of the example of further others. 

[Description of Notations] 

11, 21, 31: Surface layer 

13, 23, 33: Inner layer 
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